Related literature
For similar structures containing bulky hydrophobic cations and hydrogen-bonded chains of hydrogen(arylphosphonate)/ arylphosphonic acid, see: Clarke et al. (2005) ; Latham et al. (2007 Latham et al. ( , 2008 . For hybrid organic-inorganic polyoxidometalate frameworks including arylarsonic acid ligands, see : Breen, Clé rac et al. (2012) ; ; ; Onet et al. (2011); Breen & Schmitt (2008) .
Experimental
Crystal data Table 1 Selected bond lengths (Å ). In the course of our studies on hybrid organic-inorganic polyoxometalate frameworks, including arylarsonic acid ligands (Breen, Clérac et al., 2012; Onet et al., 2011; Breen & Schmitt, 2008) , we attempted to prepare tetrabutylammonium hydrogen phenylarsonate [(C 4 H 9 
-as a starting material for synthesis. Unexpectedly, mixing equimolar amounts of tetrabutylammonium hydroxide and phenylarsonic acid in aqueous solution and slow evaporation resulted in crystals with a 2:1 stoichiometry of tetrabutylammonium to phenylarsonic acid. We therefore undertook a closer structural examination of these crystals in order to find out if there is a structural reason for the apparent stability of this stoichiometry.
The structure consists of hydrogen-bonded chains of alternating hydrogen phenylarsonate anions and phenylarsonic acid molecules extending in the direction of the crystallographic a axis. These chains form two-dimensional sheets via π-π interactions that extend in the crystallographic (010) plane. The sheets alternate along the crystallographic b axis with layers consisting of tetrabutylammonium cations to form a lamellar structure. Analogous structures are known for salts with a 2:1 stoichiometry between a bulky organic monocation and phenylphosphonic acid (see Clarke et al., 2005 , Latham et al., 2007 and Latham et al., 2008 , but to our knowledge, this is the first time it has been reported for phenylarsonic acid.
The hydrogen phenylarsonate anion contains one long and two short As-O bonds, while the phenylarsonic acid molecule contains one short and two long As-O bonds (see Table 1 ). This is consistent with the assigned proton positions on these molecules: the As-O distance is shorter when the oxygen atom is unprotonated, as the formal bond order of these bonds is higher than that of bonds to protonated oxygen atoms.
Each hydrogen mphenylarsonate anion acts as a hydrogen acceptor for two very short hydrogen bonds from one neighbouring phenylarsonic acid molecule and as a hydrogen bond donor for a longer hydrogen bond to the other neighbouring phenylarsonic acid molecule (see Table 2 , Figure 2 ).
π-π interactions are weak, with the centroid to centroid distance being 3.8669 (17) Å between the phenyl ring on the hydrogen mphenylarsonate anion and its closest symmetry equivalent and 4.0264 (17) Å between the phenyl ring on the phenylarsonic acid molecule and its closest symmetry equivalent.
We believe that the unexpected stoichiometry of the crystal is due to the balancing between hydrogen bond donors and acceptors: Hydrogen arsonate ions have two hydrogen bond acceptor sites and one hydrogen bond donor site, whereas arsonic acid molecules have two hydrogen bond donor sites and one hydrogen bond acceptor site, so that all sites with a potential for hydrogen bonding are saturated at a 1:1 stoichiometry between neutral acid and monodeprotonated anion.
The resulting assembly is the least hydrophilic and therefore the first to crystallize from a concentrated aqueous solution containing a bulky hydrophobic cation. 
Computing details
Data collection: SMART (Bruker, 1997 ); cell refinement: SAINT (Bruker, 1997) ; data reduction: SAINT (Bruker, 1997);
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) and OLEX2 (Dolomanov et al., 2009 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) and OLEX2 (Dolomanov et al., 2009 ); molecular graphics: OLEX2 (Dolomanov et al., 2009) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and OLEX2 (Dolomanov et al., 2009) .
Figure 1
The asymmetric unit of the title compound, showing the numbering scheme and displacement ellipsoids on non-H atoms at the 50% probability level.
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Figure 2
A hydrogen-bonded one-dimensional chain of alternating hydrogen phenylarsonate anions and phenylarsonic acid molecules. Phenyl rings (except for the carbon atom bound to As) and counterions have been omitted for clarity. Displacement ellipsoids on non-H atoms are drawn at the 50% probability level.
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